Characterization of the norepinephrine uptake system and the role of norepinephrine in the expression of the adrenergic phenotype by quail neural crest cells in clonal culture.
This study investigates the role norepinephrine (NE) may play in regulating the differentiation of quail neural crest cells into sympatho-adrenal cells. Cues originating from the embryonic microenvironment are thought to play an important role during development. It is conceivable that NE has a positive regulatory function because adrenergic expression by quail neural crest cells in clonal culture can be inhibited by NE uptake inhibitors such as desipramine (DMI). This possibility is further supported by the notion that in the avian embryo presumptive adrenergic neural crest cells are likely to encounter catecholamines shortly after they have acquired the NE uptake mechanism. Our present data indicate that neural crest cells in clonal culture express a high affinity NE uptake system that can be inhibited by desipramine. As in the embryo, it appears before noticeable levels of catecholamines are accumulated by neural crest cells, as judged by formaldehyde-induced catecholamine fluorescence (FIF). A comparison of the time course of appearance of different adrenergic markers suggests that immunoreactivity against the biosynthetic enzyme tyrosine hydroxylase (TH) may appear first, and that it is followed very closely by the appearance of detectable levels of dopamine-beta-hydroxylase (DBH) and the NE uptake mechanism. Accumulation of catecholamines (FIF) is observed last. Addition of exogenous NE leads to an increase in adrenergic expression in vitro as judged by an increase in the number of colonies containing FIF-positive cells as well as cells expressing the biosynthetic enzymes TH and DBH. This suggests that exogenous NE can play a positive regulatory role in the differentiation of quail neural crest cells into sympathoadrenal cells.